In this research, the effects of dam age and type of birth and sex of lambs on birth weight of Akkaraman lambs was investigated at village conditions in Konya province. Additionally, the heritability and repeatability of birth weight was estimated. The Leastsquares means of birth weight was 4.07±0.04 kg. The effects of dam age, year, birth type and sex on birth weight were found statistically significant. The heritability and repeatability of birth weight were found as 0.052±0.04 and 0.130±0.04, respectively.
Introduction
The increase in sheep meat production depends on high fertility, birth weight, survival and development of lambs (Öztürk et al., 1996) . The growth is influenced a variety factors such as genotype, sex, birth type and nutrition factors.
There is a linear relationship between the birth weight and live weight at weaning and in older ages. For this reason, birth weight is considered as an important criterion for later periods of live weight in the selection processes. At the same time, success in selection depends also on the knowledge of genetic parameters which dwelled on. The most important ones of these parameters are repeatability and heritability.
The Akkaraman sheep consist of approximately 45 percent of sheep population in Turkey is a native important genotype and dominant breed of middleAnatolia region.
The purpose of this research was to investigate the effects of some environmental factors on birth weight and to estimate heritability and repeatability for birth weight in Akkaraman lambs.
Materials and Methods
In this study, data were obtained from records from 2013 until 2016 were used. 1333 of records on birth weight in Akkaraman ewes maintained by breeders in Yarma village of Karatay district of Konya province were utilized.
In this research, Akkaraman ewes aged between 2 and 7 years were used. The sheep were grazed from April to November and the other months they were kept in their pens. They were fed an average of 400-500 g rolled barley, sugar beet pulp and 500-600 g wheat straw per sheep in their pens. Also, they had always water on their corrals. The feeding times were between 6-7 am and 5-6 pm.
The flocks were hand-mated in September and October. There was no supplementary feeding for ewes or rams before or during the mating. Sheep lambed from mid-February until mid-April. The number of lambs born and their sex, birth type, birth weight and ewe's age were recorded. Birth weights of lambs were measured by weighing 100 grams of sensitivity within 24 hours after birth.
The data were analyzed by mixed models with a leastsquares and maximum likelihood general purpose program developed by Harvey (1987) . It has been used to estimate the heritability from the resemblance of paternal half siblings. Comparisons among the subclass means were carried out using Duncan's multiple range test (Düzgüneş et al., 1983) using MSTAT-C Range Program.
Heritability (h 2 ) and repeatability (r) were obtained applying the following formulas, respectively: The mathematical model used for the least-squares analysis of variance of birth weight was:
Were µ is the overall mean, ai : effect of dam ages, i=1, …6 (2-7 ages), bj : effect of year, j=1, 2, 3 (2013-2016), ck : effect of birth type, k=1,2 (single, twin), dl : effect of sex of lamb, l=1,2 (male, female), eijklm :random error.
Results and Discussion
The least-squares means with their standard errors and tests of significance for factors affecting birth weight of Akkaraman lambs are shown in Table 1 .
The least-squares mean for birth weight was 4.07±0.04 kg. This value was similar to 3.97 kg reported by Öztürk and Gürkan (2000) for Akkaraman sheep, and similar to 4.00 kg for the same breed reported by Yılmaz (2006) , but this value was heavier than Karakaş genotype (a variety of Akkaraman, 3.18 kg) reported by Gökdal et al. (2004) , and by Boztepe et al. (1994) (for Akkaraman lambs, 3.85 kg). However, it was lighter than the 4.67 kg value reported for Akkaraman sheep (Öztürk, 1995) , and Dağ et al. (2000) reported value for Akkaraman sheep as 4.278 kg, 4.915 kg value reported for Akkaraman sheep (Çolakoğlu and Özbeyaz 1999) . The birth weight was significantly affected by dam age, year, birth type and sex of lambs (P˂0.01). Similar findings were reported by Öztürk and Boztepe (1994) for Akkaraman, Öztürk et al. (1996) for Konya Merino, Sezgin et al. (2012) for Hemşin lambs and Dağ et al. (2000) for Akkaraman lambs. There are also some findings have reported different results (Öztürk 1995; Öztürk and Gürkan 2000) .
Generally, it is expected to be an increase in birth weight with advancing age of the dam. It is known that male lambs for birth weight have heavier than female lambs, indicating that it changes based on sexing of lamb. Similarly, birth weight in lambs' changes according to the type of birth. So, single lambs for birth type are heavier than twin ones. Birth weight may vary depending on the year. Indeed, farm conditions in sheep breeding can vary from year to year. As healthcare and feeding conditions applied to the animals will be different, improving levels in the farm can vary from year to year.
In the present study, It has founded that the age of dam (ewe) had a significant effect on birth weight (P<0.01). The averages and standard errors of age groups and differences between groups were presented in Table  1 . The findings of this study about birth weight is in agreement with the reports of Öztürk et al. (1996) , Gökdal et al. (2004) and Dağ et al. (2000) . There are not contrary results among the literature. Means followed by different letters within classes differ: ** P˂0.01.
The "year" factor includes some factors such as climatic, management, nutrition and husbandry elements, and it significantly affected birth weight of lambs in the present study (P<0.01). Similar findings have been reported by Öztürk (1995) , Öztürk et al. (1996) and Sezgin et al. (2012) .
The average birth weight of 919 single and 414 twin lambs were 4.42 and 3.72 kg, respectively. The 0.70 kg difference in favor of single lambs was very significant (P<0.01). This result was consistent with the literature in general (Gökdal et al., 2004; Şireli and Ertuğrul, 2005; Yılmaz, 2006; Altıoğlu, 2007) .
The birth weight of 670 male and 663 female lambs were 4.16 and 3.98, respectively. The difference between the averages is significant (P<0.01). This result was in agreement with the results reported by Gökdal et al. (2004) for Karakaş, Şireli and Ertuğrul (2005) for Akkaraman, Yılmaz (2006) for Akkaraman, Altıoğlu (2007) for Kangal Akkaraman lambs, and Dağ et al. (2000) for Akkaraman lambs.
The repeatability of birth weight was estimated as 0.130±0.036. This finding was similar to repeatability of birth weight in Akkaraman breed with 0.11 (Öztürk, 1995) . However, this repeatability of birth weight for Akkaraman lambs that of 0.13 was less than value of 0.23 obtained by Dağ et al. (2000) for Akkaraman, and 0.26 reported by Koyuncu et al. (2001) for Karacabey Merino sheep, 0.30 reported by Gamasaee et al. (2010) for Mehraban sheep. On the other hand; this study value was higher than Lohi sheep reported by Babar et al. (2003) as 0.108.
The heritability of birth weight was found as 0.052±0.036, in the present study. Düzgüneş et al. (1991) reported that heritability estimates of birth weight were between 0.05 and 0.63. This value estimated in the study was higher than the findings of Öztürk and Boztepe (1994) ; (0.007), for Akkaraman breed. In contrast, this value was lower than heritability estimates of birth weight for Karacabey Merino (0.23) and Hemşin breeds (0.21), reported by Koyuncu et al. (2001) and Sezgin et al. (2012) , respectively.
According to these results, in lamb meat production, it is indicated that birth weight as a selection criteria is not enough for an effective genetic progress only. The low heritability of birth weight shows that it is not to the genetic variation for this trait. At the same time it was founded that the repeatability of birth weight in Akkaraman of lambs was low. It is stated that it cannot be made a selection according to the first yield data for birth weight, so in the future, birth weight cannot be repeated in the same way.
